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1 

\z, wiB^ai^, fej-jz&zmtzvztz&cDmiT 
mmmimm^R-oimw-mmmr^b, mmm 

[fit*® 2] WE*ffilirt^*tt5B(HEIBl5F>E*(0H 

^Eo^o^m^ mmw, i ^Mft&gftEsg i m&T 

T Slit*® l £Btta¥WflcSB. 
[Hf*®3] »E*i^>S««*frr*^iK:j:o, ffi 
ESBSrt 0S&E** U 7<D&W)f£tfy ] ) 3 >rta>-tn 

E«a>¥«ttSiB. 20 

[lit*® 4] WEWiTM*^ y;i/T-r> A> 

TSsf *® 1 ftM 3 ©^1"n*^wE«©¥»ftSI«. 
[§»*®5] ttE£Bifft<. WfE«l^>E«tLTy;U 
V~?A£ 1 x 1 02lcm-3J^±(DjggT^*r§C<t 

[ffl*®6] ittE3tBS^\ WE** U7£tt-^f£fc 

i 5 ©^rn^KEfRa^WftSJi. 30 

M#HC®tt&#D>£2 x 1 O20 C m-3R±c7)ggT s ^- 
[If*® 9] MEftBHA*. iffiE£lRtfS2^IG&£ 

Eft®¥*#£B. 

[If*® 10] WETiftlflDSHtc, flOEJBlTM** 

WE^^>ftA®^MiILT^0«^fr5Ct{cJ; 
D*E«BAfr*xat, £JMIU St£^l0fi 
SS Cfl* M / ~ * t L T ffifiSB ff © BMM £ U 
ffllU ttEI^^SttJRtftactSWpatfSBI** 



2 

[M*® 1 1] yv 3yfrZfc&Ti&m<D%ffifaizMf$ l 

^A£, WE*tU7*#4-rSfc*<DJB2^««<fcL 
T#n>£, **i»ET±61©^BK^*>£AU -f 

»E-f*>ttAl*«««LTlSJIBa[tff idiJcJ: 
DME*BJIiT*X8fc* *JM»U ffiEXBJlft*. 
^ A£ 1 X 1 0 21 c m-3j^±^^ i jgg^O 

^-^ASjtEJBiaftTfloJRTOttMITMr*^ 

[Iit*®l 2] v'j3>^f>&§T«&l^fiBrt^^flt 
ME** U J^^KaftCHft^ftsSfcS-fr-Sfcafta) 
^ffiC-ftyftAL, -f *>ffiAl*«J5S-r-5IS 

WE^*>ftA*ft*«auTis»iaa[tff'5i:tfc:± 

DttE*BBtr*lBi, *ft«U MtfigBJItf. 
y;i/T-^7A$l x 1 O2icm-3K±©*1«STJLO 
^MttltttL, MESBlat&^ft**, 
V- r>ASfl»E» l ■«TB.t)JRT*tt8lT#*r-rs > 
•Jn^ftf^O^i^tt, ffifi£BB?P. 

T#n>t**-r*iitt. ttB«Blrtfci5HTy;u 

S:^"r-5c±:3(c99E-r-t>ffiAS. 

©BitoSFfc 

[If*®l 3] B&Ei5ffi«±fC£K*«tt£Wf 5fiff 
*ERT*IB«EK:*«U fl9EaffiH(!:ME««i: 

l l ^Ac^l 2 KE«©¥*»SgJI<BSfi3FJ£. 
[^WOPSE^Ift^] 
[0 0 0 1 ] 

[0 0 0 2 ] 



(3) *#§fJ¥ 9 - 1 3 9 5 1 1 

3 4 

RB5 0 0 QgfiJKTfc&£o -J}3>*# b&iti&Jj [0 0 0 7] > 'J n >Sffi£B * 1 0 16 c m-2£t 

tt, 3>99b*MX1fil 0-io cm 2 t/hS<tt*fc ±<*>aAU BiiilftfcTSCltfcJcoT, 2X1 

ft, ^*ffl^6nTl^*fiffilBa&0<7)3>^^ O20cm-3&l±coB»ttftjiSfCfflS'rs*^U7 (IE 

K Hffitt*) ©ttl 0-6-1 0-7Qcm2 $ 10 ft) «flES»*^t*^«T»0, CttH. *H1#IF 

ffl^fc«£k:tt, n>^i7 Mfl*fc0©3>^^ hg 5, 4 1 3, 9 4 3^CB«SftTlri*. CCDjjmz'ft 

tfitflkQ-l QkQ<D*-y-\ZfcZo ttimz, * Atf* 3>^* hfitt$tt2 x l 0-«Qcm2 SSSt 

*?F4ffi*i-e*^^Tcon>^^ bSSHfiFv^friffi fi«T#**i. 1 0-8Q cm2 mm<D3>?t7 b&tam 

LTLZOo »l©ttflB»CjBliJg»*a«S&^«k5IC [0 0 0 8] ±»0 2t3<&*«ittJSiJfc, vUn>SS 

T*fc»K:tt. n>^^ h®^fg«5 1 ^^;l/}gtrL0 2 fl>ilMlttfc»£IJ»*4*&lr*S i + ^Getftt'S i 

[0 0 0 3] -«l;:n>*£ hfitt*H, xi 014-1 0 15 c m-2gjt< ^>aAf^ d t \Z £o 

tt&*l€*a>»fl! (^t'JJgg (*^£fcteIE?L« 20 ^§g{c3fS^**S(h&SB^<i:^7C*$l 0 14-1 

S) ) KJ;oTft5gi*ft3o =i>^ hjgjn^fgMT 0 15 c nHSSM' ;t>£AT3:/U 7* fry rXftri^ 

fflh>*U>y»Srt>S$SK^ffi£*l5 0 Al^Si ^a)5 Lj f*U>^*BSitf 

£<d:j>*# ¥fi®^^^D^)3 [0 0 0 9] ^©*jtl;<tnH &MW&\z J £<DfrM& 

bi&mmn 0-6-1 0-7Qcm2 gST«, SS©H»IE»ctOt)K»S©ffittft^j(E«f»«^f) 

ffitt&T*Ett<Oil££ 1 O20 C m-3^b2x 1 O20cm tlZ> 0 d (^Tfc, AliSi 

-SlZtZCtlZk-DT. ya y h*-PiItig£ £ 0 . 2 S<g<h£>=i >^ hffitt*li 1 0-?c m2 8£T* 0 , 

5eV«^Sttfca)tHaK:lflfa*(03>^^htttri CftKT0ffittttfcttH*T**. *fc, Jf&fflaHSO) 

[0 0 0 4] ^ayht-»iS0. 2 5eV«'>£i* *M4*<0»£fcttTU *»WlCteBKIg|?L»«3:Tffi 

K'>S«Ctll nlS i MLTy3 7 h*HMI [0 0 10] £fc. G e H-tf>y«CHLTtt, 

S»jOOSlt5C:<!:4**-rS. S£oT\ 3>*£ hjgjr[ 6 2 -7 6 5 5 0^, »B8¥3 - 3 4 5 6 3 0^, #F>H 

ti*4>£-fr*fc*f;:tt, ¥##+©«»ttfCStt&*»E ¥4- 9 6 3 2 5^, ^PB¥4 - 2 2 5 5 6 8^, 

cntTClKO ¥5-9 0 2 0 8^TS^$ntl^, cnS£«ICHJ 

[o o o 5] nummm^Mm-vm^um 40 h*H»gS5$so. 1^60. 2eva*/hs<f* 

[0 0 0 6] 014-1 015cm iot, KiBltSttftfcpIgEt&O, n>** hffitnL* 

»(CS**HaTiStafi«FlH (8 0 0-l 0 5 0t:, 2 [OOll] Si +^Ge*iS»«{C h*-fcf>^Ufc« 

0-6 0$) aMSatffH. «aW«Cffi1tftLfcB»« Ge^JW»^f< (S i Oftf £ftll 

Wi^Mt^JS^^^o b^U C<D-Jjt£T* 0. 5 4 3 nm, GettO. 5 6 6 nm) , S i ffi&fa 

lit, JR«a»«^*tt«H*IS*«aEtt±JC»ttft5FI« T^l^l£ B B H ^RS(7)^gHch^^o dcofc*, S i cfc 

«tT*S. d^)^^c7)A 1 <hS i (?)3>^^ hjgjriteit 50 &a&fc«, ii^S i £G e <0WE#to<fid 0^T^ 8 0 
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T^6n^a>^i7 Mgjnte, tt(^i?<,>l 0-7Q • cm 
2ggT*D, 0. 1 Mmtftf^Ox/^Xt^^T^l 

[0 0 12] 
[0 0 13] 

Ge*t<DS i i:D^¥S^±#l^^-f^>aAT 

icaHAU S i ©ttr^ BEK*Etf, *^U7<0»Ka 

[0 0 14] Ge©^7^>K»^a)* : fS»ttiriB 
(7)30, S i tJt«tUT4XSaE**^Ct*«ffl6nT 

0%gg^)Ge$:S i Spg/f tc-f ^">ffiA b 

&»c 5 5 orgKcfiiajiSMasftactiiJCcfco. 

S i 6 %tU:£^9 C 

■Sfc*©Ge**S i SffiSfC 
Mt^CiC^O, Ge-Ge(7)i^(7)»'|<^ 30 
0, S i - S i ©fc^SBS&^fcfciSKfcr), fo=f-fe 
&(D£ (4%) ^±^M<^^A^<^:^^ch^x.5o H 
WZ, Ge<D&G&$¥mZQ. 122nmt'Si0* 
#fe£¥&0. 1 1 1 nm£Jt«LTl 0%ggA^^ 

[0 0 15] Sfc, **U7 (IE?L) (A&ihg£»J£L 
fcfSS, H8«©GejiKe«-r S i -G 

-Getf4^<ft&S#lifitCtt^T^-6C4:3&<WfllT» 

[0016] %fz. m&mu&T'<DmmmA±\zwimg. 

KBd«iSftft:Lfc±EGe H-ys i tt, 7x;!/^¥fi 
#S i Sffiflffi*?^ (valence b a n d) Jt 
i8<ox*;u^-ix^j:t)fco. 2 5 e vJEUiftSu^ 
)l\zm> (ttOT8»#0. 2 5 e V£4±/Jn$^) did* 
Sc*®tt5. d0&{fcttttffi---Ge«8<DS i-Ge^ 

WLfc, 50 
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[0017] ^m<Dmmx^fz^tirz±$i-m<Dm 

[0 0 18] #3gW0* 1 *J£, *4*gil;i3^ 
v'J7£^rt£gffiJf WESffl»i0[W«;:ri>* 

wntsrrsMt, we3>^hc£ 

[0 0 19]*«WO»2Ofijan *10«jSfc«S 
*#*««JC43lfiT» WESBJfrtfci3tt5WE*l* 
JGtt^IK^Sb©^***, WE*l*ffitt*W£* 

[0 0 2 0] *3S9!©*3tOfi,«tt. »lifcl42®a 

WE*i*«»**rr 

[0 0 2 1 ] *«W©*4©a J «tt, * 17^3(7)^1* 
ft*><0«£lCft£¥W#SB£*3^T. WE* 1**6* 

[0 0 2 2 ] *|SWO*5©fijiStt, *4 0)«[jft(C«* 
*»*SI1«C*^T, WESBH#, WE*l**Efti 
LT^7-^7A^ 1 x 1 O2icm-3J«±0*Snr<&# 

[0 0 2 3 ] *«W©*6<0« # Stt, * 1755 5 (BUT 
ft*^ajSKUR**a»flcSa^*3^T, WESBJfrt*, 
WB*r U7£tf^T5£#(D*2*SEW£, y'Jl> 

[0024] *a«cD»7 0aatt 1 * 6 

¥«tt£«[c:£^T\ WESBJIftt. WE*2*M«i 
LT\ tfnx t«. ft. #U*A, -f 7> 

[0 0 2 5]>5BW©*8<0«*tt, *7 0>ffljSK:fiR* 
#»*«Blci5^T, WE«fflH*^ WE*2*««i 
LT, mMM(C^ttft^D>^2 x l O20 C m-3J^±(D 

[0 0 2 6 ] *«W©*9©fi,«fi, *6©ffljfl»:ff* 
*»#K«fc*5^T. WE*HIB*«, WB*l&tf*2 
**E*<tLT*^y;UVz:^ARtf*n>t**b, flu 
E*ffiHrtJCi5^Ty;Uvn>5Afty:^p>^Ge - B 
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[0027] *%m<nm i o ©fi/Stt, s§ l 7?/5 9 

[0 0 2 8] *58W©»1 loajiltt, y'j3>/)^6 w 

o>% % *4rMET«)i©aaffc-f*>ffiAb, -r*> 

T*Sfil3fl[ tfif 5 CifCckO ttE*Bf ■ ti-SXS t > 
SWfU MESBffAf. y^7z>)AS 1 x 1 0 21 c 
m-3JR±a)»l«fl[Tl.C)#||*¥«tt!lT*#U, MtE 

[0 0 2 9] #K«CD*1 2©«jStt, y'j3>^f,S 

sT«ioaffirtfc*j«anB.o*^ u 7**frrs$ 

* 'J 7©^»ax«»^»*^ft;$it-5fc*0[)m 1 * 
*E*tUTy^T-^A*, ME**»J7*tf^T£fc 30 
«6©»2^3lfi«iL/T*n>*, **i!9fBTffijitf)gffi 
£<*>£AU -f*>ffiAH*»JSS'rsxat. 89E 
-f *>aAl£&ffiSi LTlSBlHlttSff 3 ZtlZkOffi 

1 x 1 0 2icm-3JH±O*l »STfiO*aS 

□ >***T*c:tt, WE*ffilrtfc*^Ty;UT- 40 



[0 0 3 0] #38W<&ail 3 0aAtt, mi 1 Sfcttl 

2oajftc«**w*sitoBJB*ttK:*^T, HE* 

[0 0 3 1 ] *«Wc«RS*»#SB0)a*L^JB«tt 50 
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[0 0 3 2] ( 1 ) ttE8Bl0>tt?£fttf U □ y<n 
[0 0 3 3] (2) ttfi&Bfltfl 0 OnmfKfif 

[0034] (3) mum2^wmz&&mtt^i)T 
[0035] *»wfc«tntf, sg 1 ^m*\z& 0 v u n 

ntf, ^l^*E»(Ccfc0SESrt©*^'J7<Z)»l(FS* 
•>U3>l*3<t0fe**<, 2tt«±S£L<tt 
1 0fg^±A#<Tt£:ich[Ci:oT\ #K£4^l#:<h 

20 c m-3tt±©*gtttt^«4fclt*« - i*« 

*r L)7£tt4T5fc#<0S2**E 

e-B&£, B-Bte&S*MrtK:^Si*S;i£# 
[0 0 3 6] 

[0 0 3 7] Bill *KW<D*«0»SBKffi*¥*# 
[0 0 3 8] 01 (f) H^CDftK, *f&9HD2ffi<DJ& 

miz^^mw^sit. TiteiT : fe^v i j3>s>Kico 

HGftttttJf 4 a£, *ffil4a±icERSftfc&BWMi 

(DNllzltzi > 9 2 bHWtiLZtl*. 
[0 0 3 9] 4 ate. tt^fiftS^ftS 

©^WWil/T^v-^AS- 1 x l Q'i\cmSSk±<b 

^n^>o cniz^r). *ffiH4 atft«6i:W*c*ftS 

T-Or AR^f 3 L©«^*cfc 0 At < ft*. 
[0 0 4 0] «BI4attifc. *tU7tft4-r*fc 

^> 0 y^Tn^As^-r^d^Hcto, ai4art 



(6) 
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[0041] *nffi0j&mz%%¥mfc£m<Dm&%fe 

[0 0 4 2] £?\ @1 (a) m^(DiU<, IIMgfivU 
3>gfiU(c, CVD (Chemical Vapor Deposition) r£ 
T2 0 0 nm<0zBftyU3>li2^iabfc. #tC, 

01 (b) B^flflK* ~K{tvU=]>IBi2£A 0 ^-- 

0. 3/imX0. 3 tim<D3>$2 h?L3SPB 

2 x 1 Ol5cm-3^$nfcnSv'Jn>l^ffM$nT . 10 
^Tfc«t<, ±a©z:KfcvU3>|g2<3!)/1 

■So 

[0 0 4 3] ^fC, =KfbS/'j3>K2*"7X^tLT 
xU3>Sfili:, (Ge) *fttii«E5 

OkeV, l Oi6cm-2-e^*>aAb 

&. cntCcko, ai (c) m*mu<, &®ihz#Fb 
AH4 (b) mmmj± l 0 k e v, h— 

X*Ifc5 x l 0 i5 C m-2T^T t/SAlt ^Ml/ 20 

Sfc*<0^M»T*O, U7£tt#*t£fc 

[0 0 4 4] SnJBWPrtoajiSBBflCtT, 5 5 

>aA$tl/:^Y-^ASOTD>OTl, HI 
(d) H^CDftK. p^a®liip-fe^«i»Jt»»4 a 

[oo4 5]*i:, iii (e) m*mu<, mmzmz 

4 0 0 nm07iR^A (A 1 - 1 % S i ) £HfaL 

[0 0 4 6] ill (f ) HiSflSlK. ^Sl 5£ 

/£Lfc 0 4 5 Ottl 5»©JRfflJISff^, H 

[0 0 4 7] *KWIC*UT, pB©*BlfiP^ 

S<0*#tt, fJV^-^lxifil x l 0 2icm-3JSU±cO2g 

+ fC*5frt§«t5p»ttffiT©a»IE# ( 2 x 1 0 20 C 
m-3) H±0««TRJB4 aJCfTW3*l*ct5«C»Sa 
n*. IP%, -f*>ffiAft<0|RjBJlJC*5^Ttt, SSI 
4 a ft K * n >*<i8fifDtt»^H« S ftfctt«#lttt $ 

[0 0 4 8] #fg9JfC£^T, p^0*BflfiP^ 

5 fw*se»14 a*jgj5jc-r^^(7)^^->aAs^ja 
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n>#Ge-GeJS3\ Ge-B*£3\ B-Bj&££3: 

[0 0 4 9] - ^ArtJC*^*^ U 7<D&Wl& 

tt'>Un>^0)-?-nj:0t>*t^fc», Ge -B£££CD 
^S&^T^(7)E^f9tCctO, iB14art(7)+t 

[0 0 5 0 ] BPS. **W^45^Ttt, -f*>£Af£K: 

SBl4aiII^$i|jJ)l, 3?ffig4 arttC^fStt* 

[0 0 5 1 ] ±»©*ffifc«fcoT«jjELfcHlfiffi|0!)-S-> 

CD3>^ KatS*Hab&t^5, 6. 9X10-9Q 
• c m2 Trfootzo 

[0 0 5 2 ] %ffim\z&VZn>?>;b&fc<Dl&fo%h%: 

□ >CO*^r*0j^ffiffi 1 0 k e V, K-XS5X 1015c 
m^t/SAl, ill (f) fC*"r«t5tt«liS©1f 

>^s2*tfc««ibT*j5SLfc. \t&m<D-y->-/)i 

cm2 T$>r>Tz 0 

[0 0 5 3] ±ifi<0«S*>S, %M$\<D-$~>~?)]/S IT 

[0 0 5 4] ^6^(7)-* >7>S 1 Rtf JtRMtf) 

ir'J7^giUT, 7 X 1 0 20 C m-3 < h^<I^f#<bft 
^Co a«*ffiifi«fiP5 3>^^ h»»C*^Ttt2 x l 0 

>7 P ;l/S 2 tC^o^Tfi, n>^^7 hg|5(7)^r ! J7ilg(h 
LT1 x l O20cm-36tT©«b*^6na*^fc. £ 
©*»©IS*, ^SS^J(7)lt>7 p ^S ITU y'ja>^ 
ICt5tt^JKi¥«ttffiT(Z)H^»5?- (2X1 0 20c m-3) 

[0 0 5 5 ] JElc, -f*>aA«a)«M8ia<7)K»*H^ 



(7) 
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11 . 

fi&ftffttSBKt. #D><M*>&AttJjDi8«JBEl 
O'keV, K-Xft5 x 1 Oi5cm-2Tfifofc. y^T 
-C>A<^*>£AteM£®EE5 0 k e V, K-XS3 
Xl0i6cm-2T, #n>©<*>iiAt»f::fTot. -f 
*>J£Atgtf>&ffiatt. **#H»+T. 5 5 0*0-8 
5 OtTlKNHff ofco 03C#a>©*H*>aA 

[0 0 5 6] 03BI*tf)£n<, ^P>^<*>aA 

SfcKtto T£ □ >©£«l*3#^<DtttMia S ft***, 

- ^7 A#iS jftig (C??&T<5 C £ fC J: 0 * □ >#££fc 
U J£»L/JC<<SSo $t, CCD^^fcffbtl^RA 
*r , J7««tt»7x l OZ0 C m-3i:K< 1 ^©MttJS 

9, ak«Jc^LfeK*^U7ii«Jid«»jsST#-5Ci: 
KSB<£>*t 'J7«Kte2 x 1 O20cm-3,h&t?Tl^C 

[0 0 5 8 ] ch^l^tr, ±»©^Wci3*tS«*4r^U 
7mWfi'2>99 h«C6^T2x 1 OZ0 C m-3TT*5 

oic#lt, B9jfi©*J6«<D-y->y;us lTti, 6. 9 

x 1 0-9Q • cm2 t^5##lcfiVO>^^ 

u 7^g(7)iSaSf[:^^Tf#bn^fgT ; ^^^ 0 

A I /S i «y 3 7 h^r-mm(DM^ ((t*Hft 

'J7»fl»*2 x l O2Ocm-30RpTt>, ahS±n>^ 
hJgtate, 1 x 1 0-7Q • cm2 7s&Z> 0 St, S i G 
e««»jji3ftttLTfettW**tt, ttO. leVg 

[0 0 5 9] fi£^T, y;UT-CrASB5«S^*>tt 
ATSd^fCcfcoT, tt»Hfte*«lc*ftS**«»t 
c7)IS 0 a 0 ^ff^|fi#T^^^Hgtt^$)^ o ^CT\ F E — 
TEM (Field Emission Transmission Electron micros 
cope) \z&r), ^&i/ ] J?>mmzmj&£ftrz^m so 
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^HKWFUBtffcSfft. £CTffli>tiJ->X;wi, 

^V-«i7A<7)-f>j->aAS:S0iimE5OkeV, 
XS3X 1 Oi6 C m-2T\ #n><M:*>aA£Jni£tt 
ElOkeV, K-Xfi5 X 1 0 15c m-2T**fTK 
<*>aX^SifiiS5 5 CCTlRrlBfr^tfcCDT 

[0060] ±E*K^«to»snt|5i«f«eH5K:« 

fiP*>> y;Uvr:^AR^n><D>f*>aAO!)»» 

[0061] roj TJg$n^n>^^7 h#jgifi$8i« 

[0 0 6 2] '>'j3>©»f£|[^0. 54 3nmT* 
StDJCjJl/Ty^-^A^tt^JtftttO. 5 6 5 nm 

[0 0 6 3] St. *D>(D*S<*>ffiAl/&«&l: 

R©*fc*cBHUtigfff«o«ftttKjii4ntt*>t)t. 

[0 0 6 4] EkJilD&oltniktSftfrZ, ir>T-^A 
*S»S{C<*>ttA-rsc:(!:Jc±oT#^n*affi;ffi 

[0 0 6 5] ftfc, ^^*;KDONS8tt, 3>3?^h 
T**)l(DONi&mtmtLte^(D{ZttL. ny$>7 h 

[0 0 6 6] ^{c, fiV^-^k^jry&Mz&tt* 

to y*7Z")A©'f *>£A£fir 5«^tt. JPiimffi 
5 0keV, K-XS5 XI 015 c m-2-3Xl 016c 
m-2C0^frTffoto *n >©-f ^>ttA(i» tojiSE 
lOkeV, K-XS5 x 1 Oi5cm-2T, 
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SSSBSttT, 5 5 5 OICTll^Pafr^fc. 

CCD J; o \z LT¥S5 B B H y U 3 >&mz&f&Znttffi%} 
hfijKSWteLfc. ^<7>fS5l£EI6{c^ 

To 

[0 0 6 7] I6^b, ^rVUV-^ACOK-XftCOJiJD 
7z9A©H-Xi*S5X 1 Oi5cm-2<7)^eb<« 

o, 5 5 oTc^fiajRjsaTt) i o o o/ntm^- 
[0068] ^nesta. fESttwra^fc^ur^ 

CO^*T*£ft£tf, K-XStel x 1 Oi5cm-2T^ 
7Z"5A(DK-Xi^l x l Oi6cm-2J^±, Wk&ifil 

[0 0 6 9] ^(C, hfita^y;i/V-^A«a 

E5 0 k e VTfTt>fc. ><7>f T>ffiAte, fiUiim 
JEElOkeV, x 1 

^A©<*>ffiA»JCfrofc. -f *>ftA»©J»ffla 

[0 0 7 0] M(C> hj££fl<?: 3 >^ h#ffiia 

^ft^feft) /S iS«AVU^»^ft [%] 

AT3 C <h iC «k o Tl# b jfiffiffitrttt© =i > * * 
MStfifl*, **U7»ft<&iS»K{fc0*ftS1\ 

[0 0 7 1 ] Sfc, tmmtLT, ¥l^ fl yU3>lfi 
*CiB»«JCxU3>*-f*>ttAL, S1£gBiSig£7 
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TLfCo FE-TEMHcfcS«^«lEl«T«ffffifC 

[0072] w^a<, mim^wjjmzk^TBfiL 

t^««ltt*llH©3>^^hfittfl!)*H«tt, 6. 9 
X 1 0-9Q • cm2 TSofCo 

[0 0 7 3] *IS«Jw*tj-*3>^* hfiR©fi«a* 

zm^z&iz, -f *>ffiAa<z>jRaiatbT, sihsh 

m^T8 5 0tT3 0^(D^ffla^fTo^JK^^>7 p 

;usitHi;*ffT, Eli (f) ic*Tcfc5ft$ig<Dit 

S 3<D3 hKtt**»L&£C3, 8X10-8Q 

• c m2 TsfoifZo 

[0074] ±a?c^i£^b, %mm<D^->y°)is ir 
[0075] ^{c, %mm^yy°)vs iris, vcMtm 

[0 0 7 6] B9 0?s<&*n<, *ffiwa)it>y;i/S is 

Sft***, SA+r U7ai«tUT7 x 1 0 20 C m-3, 
1X2X1 0Mcm-3£(,>3fc*«»SnT(r>*. gp^, 

T^m m iz sit ft ^tt***?¥fiE Ltt^ctws. 

[0 0 7 7 ] ^co^co^ 3>^/7 hffita«tUT 

S lS^Jt«S^it>y;i/S 3^(C, n>^^hgg(7)^ 
^U7?8S^2 x 1 0 20 C m-3tr*5<7)K*fl/T, JRffi 
a*ft(7)S(rWC±oT6. 9 X 1 0-9Q • cm2 t^o 

C*r U7»«<0»»«ftfc # tfT»WT#*'bC!)Tttft 
[0 0 7 8] fcT, MlCff9#Sll^b©re 

ao*-;M»S^6!»6ftfc*^ U 7iggi^Sjitchc7) 
[0 0 7 9] Ell 0E1^(7D$D<, gMWWyJJlS 1 
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l/Tt-^o Irvin C u r v e b^}c#) btl5 + ^ 
V7(D®mmte, *rU7ii£^5Xl O20 C m-3c7) 
B#, 5 cm2 /V * s e cT$>£Cchfrb> itfe^J 

[0 0 8 0] -f&mz, xU3>4MC&tt£*--;i, (IE 
?L) £>$»ugte4 8 0 cm2 /V • s e cr&ZMzti 10 
LT\ y;^-^A + ^i5^^^-;K^)^I(jgtj:l 9 0 
0 cm2 /V-sec^ ^vr."? A+©**«4 fgi£ 

SK5fc#* XPS (X-ray Photoelectron Spectrosco 20 
py) K£*£tt£ffi*frofc£**Hl ltC^f 0 
[0 0 8 2] 01 10^<D$D<, ^^J(7)lt>7 <, ;i/S 1 

*5^T, XiOAWH^ 1 5 0 ,9 0 ° £bT^£^\ 

itlsT^ZZtiKisT^Zo 30 
[0 0 8 3] B 1 s®imim\ZMBLTmm\ZX 

PSfc«fca£tt£«r*frofc«**Hl 2I^To 0* 

[0 o 8 4] 01 2HtkO$d<, rW>7^£lttirr6 

3Jw*5^Ttt, fil^*-(j|018 6. 8eVMl 
87. 5eV©2O^6j«0i^T*0. ^3EfiR 

[oo8 5] a±0>£ 3 y;^-^7A 

£iS«KfC>f * >ftA-T § Z. t \Z& r> Tt# btl3i@{g;j£ 
TttKWT#&(r>. jSffiffiStrO** b<DM?fc\m?& so 
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[0 0 8 6] ±E**«lC*ViTtt->U3>*« 

[0 0 8 7 ] *«Wfc<fcn«. iBttttttlt©^- 

[0 0 8 8] 01 H*<Z)*«©*!itC*3(r»Ttt, Sffitf? 

[0 0 8 9] ST, 013 (a) B^fcflK, #gSv 
U3>SMliC> C VD (ChemicalVapor Deposition) 
ST2 0 0 nmC0"Sftx , Jn>Bl2$:}ilIL^o * 
(C, 013 (b) 0^tf)£D<, ^SftS/ , Jn>^2^/\° 
^-->i^L/> 0. 3umx0. 3 um<D3 y*? 9 

[0 0 9 0] zi^t:v , J3>Si2^-7X^<hLT 
yU3>Sfill:, (Ge) £iJHj£lJ£5 

OkeV, K-Xfi3 x 1 0i6cm-2T-r^>ttAL 
fee Ctl(Cck0> 013 (c) m^<DiU<. »«ltc# 
H B H Stt^(0<^>ttAl4^fM$nfc 0 <^r> 
ftA14(C, ^n> (B) £\ JuMElOkeV, K 

-Xi5xiOi5cm-2^*>aALfc. V 
[0 0 9 1 ] C©^, Jn^jPrt^S^SHS^T, 5 5 

o < CTii*n<Dtt»B*fTofc. cn^cto, ^ h b hM« 
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[0 0 9 2 ] dflgt, y^>7D-X75 1 >^(c < i:0¥ 
##Sffci6ffi£^0nmXy5F>^U El 1 3 (d) 
m^(DiU<, ««»l4a^»e84 0n 

* ^ u ras^) t:- 9 zmm 6 w««ti 4ato 

[0 0 9 3] &\Z, 013 (e) 0^<£>$D<> SSKJP 
$4 0 0 nmOJi^C^A (A 1 - 1 % S i ) 

[0 0 9 4] ^JC, Ell 3 (f ) 0^©»<* #115 
^n>^^7 N?L3(C^biiTA 0 ^-x>^L, *ffi6£ 
M&btz. C(D'&, 4 5 Ott'l 5»©«jaaftffl^ 

[0 0 9 5] ±ai(7)^ffi{Ci;oTt#bn^7^ax^A 
««t^M«tt«llB«)3>^^hlSt(ltt, 4X10-9 
Q • cm2 -6 X 1 0-9Q • cm2 T&^fCo 

[0 0 9 6] Ell 3 0^<0XgTli, MUl<DXy^> 

t^. £©xy?>^tt, ffli$cD#K, 7ffittffi1&j|4 
aOtt'J &«« 6 t ?tt«l£ttJI 4 a 

t^ffi^-a^itsfciexofc^i?*^. i^u ceo 

^Un^^jffiKWJcfed&^TfeJ:^. I^IXy 
^ ffi^X^5 1 >^*ji*ffl^Tff , 5C<!:fcT#*o 

[0097] 0 i stf a 1 3 m^nmmmjz 

[0 0 9 8] Sfc, EI 1 RZSm 1 3 EI*0)*j!fiC0^ffifC 
fc^Ttt, *^'J7^4-rSfc»(Z)^tetti:LT*D 

Ov^A, 7>5 1: E>lf^ffl^T : b[5Hi^S:^#b 
[0 0 9 9 ] El 1 Rtf 0 1 3 0^0*SS<Z)JgfBf;: 

Niy'J^H, Pdy'J^K P t S/iJtf 
< K. T i v'JIM K»CDafl4H©S/iJ*>f K*«S 
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£. E&fgK:»Stt£v'JlM' Ktv'Jn> 

[0 10 0] ««ffitt3>*£ h*»Jfc-f*fc» 

fc<, *^U7^lf)S^vU3>S1SiiW1-^ j en<i: 

[oioi] ei i 4 ftSEi 1 7 BMrnmrnz** 3 

0f>\ 6 09. 12 0#> lBWBfcbfcP*©, £gf£IS#i 

tSRfflaiaStiOlBffS^T. 01 47^01 7fc£>^ 
T, ««©y;UT-9Aji«Jttt, GeM/ (Ge + 
20 S i Xff) x 1 0 0 [%] *«U 04^ »TH 

^««ALR»±, 1 0-8Qcm2£ilT©afiffilfi3> 

[0 10 2] 014 (iMiWI3 0f» 0^(DSD<, 

^;i^x£A*S©Kft£fl;K<fcO, ^fSfgttn>^^ 
h SJWK-r* - <h^T#5JRS!iafiSKffl^l£^S £ «t 

30 KfbfcffK Ge-Ge, G e - Bj&£j&*$EWtttt!B 

®Mz%feizmftr*2z>ct**LT^z>o 
[0103] 015 mmmmme om , 01 6 (& 
j&a&mi 2 om Rzsmi 1 (Rtna^m 1 pmb) 0 

^£>£D<> ^fflaNrFBl^lfSP^ii-^t, 1.0.-8Q C m2 
R) ^iSafflfl^bffiiaffliJiC^iftT^o CtlH J:0iSfi 

7 0 Orj^TTIi, Ge-Geg^Ge-Bg 
[0 10 4] *^HJ;0flbnfcGe K-b">^fC«j: 

a»^s*tt. tt*«-^«t*ai»^6« j i t a , r*a:^H 

v U a Vteft^ft^S^SSTH 1 8 £#RS LTSftW 
1"^ 0 CCT\ tt^iS^ttt. Ge K-^S i <7)»^ 
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/N 6 — t>h (%) feUci^^o HI 8 
»L UiS^^GeiiSJCJtWTStL/TJtJPL 
2teiI?££>S i -Ge (8 0 0rE* 

£^ 5 5 0^, 6 0 or, 6 5 or, 7ooraSTi 

[0 10 5] il 8 0*<7)$O<, 1, L2chtb^ 

fi*tt«»an*/Mtk:it"r5. jRttn¥«a«i8Ttt 

i#£<* -fttSfclcS i - Ge»^iS^*«T*JBjS 
- G e iz Jt« LT G e - G e IB£#«S lr >«n?«J« S tl 

[0 10 6] IP%, -f*>ffiA«JCH«Sn§JRj5P| 
©. IB&nABKMH&l9ini6H2:Ttt}e$n«IRRB 

a^reft<, -r *>aA«(c:fTt>n§j»8!ia<7)^T^ 

0t:/s e cHi, KfflSffi«5 Ot/s ec£U:#I 
[0 10 7] 

EU«WUfc«fc3fc, **Wlc«fcfttt, 
[0H<0f»¥ftSi9J] 40 

[mi] **w©iij»<o»»fcfis^^wfl:ssii(Z)iiiB* 
[H2] *mm\z%^s7°)vtmmv>yr>'7)vt\z 
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[03] *a>CD**>f*>ffiAlyfc»^0, +t'J7 
[04] y;^-9/ Sk atf#n>S:^*>ftAU*:»^ 

o, u 7«s©ffl$*fpia)^G)s*fflafiafe#tt 

[0 5] FE-TEMlCAS^Kilitfti-Stefitt© 

[0 6] y- hffi^^K^^A-f t>SA H-Xft 

[07] n>^^7 h(gR^>7-9AIMStt^^ 
T0o 

[08] n^^hfilttttt^efttDSCft^tcHfft 
[0 9] *^^^^>-tJ->y;i/^lt^Jcoit>7 0 ;!/ c htc 

u 7«Ko!)jsa*iPi<D»*s*-rH. 

[010] ^m\z%^yy a )Vtimm<D^y^)Vt 

iC&ttS + r 'J 7«S£#lfig£<Z)Hffi£^T0. 

[011] *%mz%&v>?)vtmm<D j &>7°)it 
\z&vt&x p s (cj:^^tt^*Tism^^-r0o 

[012] **W^«S*>^iItl!!!Wtcif>^<!: 
ICfcttSXPSlCcfc^B 1 sl^ii^ifi^P^iRh 0 -^^^ 
T0o 

[013] *^W09J©^lfi<Z)^»tc:«§*#^Sg«(D 

[014] «t»a«FPa*3 0»tbfc«F®, ^fgtSJrin 

IRfflafiKi®H«*ST0. 
[015] SR»a«PH*6 0»tl/fcKF<O, /Sfgfgj/in 

si6«iaa«i©Bia**TH. 

[016] ^jaai^flHS 1 2 0fJ>tLfeP$0), jgfgjgtrt 
tlRfflafi«<!:<OHffi**'rH. 

[017] ®MimmzimmtLtzm<D. mimta^ 

>99 h£^$T3£&fc#ifft, y^v-^AJiKt 
UffiaiSft t ©BAR S^t* 0. 
[018] y^T-^AMgtC^T^S/U3>iS B s B(7)^ 

1 ->U 3 2--»ftv'j3>K, 3 - 
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